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background: Round I data of human papillomavirus (HPV) FOCAL, a three-arm, randomised trial, which aims to establish the 
efficacy of HPV DNA testing as a primary screen for cervical cancer, are presented. 

methods: The three arms are: Control arm - liquid based cytology with atypical squamous cells of unknown significance (A5C-U5) 

triage with hrHPV testing; Intervention Arm - hrHPV at entry with liquid-based cytology (LBC) triage of hrHPV positives, with exit 

screen at 4 years; Safety check arm - hrHPV at entry with LBC triage of hrHPV positives with exit screen at 2 years. 

results: A total of 6 1 54 women were randomised to the control arm and 1 2494 to the HPV arms (intervention and safety check). In the 

HPV arm, the baseline cervical intraepithelial neoplasia (CIN)2 + and CIN3 + rate was 9.2/ 1 000 (95%CI; 7.4, 1 0.9) and 4.8/ 1 000 (95%CI; 

3.6, 6. 1), which increased to 1 6. 1 / 1 000 (95%CI 13.2, 1 8.9) for CIN2+ and to 8.0/ 1 000 (95%CI; 5.9, 1 0.0) for CIN3 + after subsequent 

screening of HPV-DNA-positive/cytology-negative women. Detection rate in the control arm remained unchanged after subsequent 

screening of ASC-US-positive/hrHPV DNA-negative women at I 1. 0/1 000 for CIN2+ and 5.0/1000 for CIN3 + . 

conclusion: After subsequent screening of women who were either hrHPV positive/cytology negative or ASC-US positive/HPV 

negative, women randomised to the HPV arms had increased CIN2 + detection compared with women randomised to the cytology arm. 
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Secondary prevention of cervical cancer relies on the accurate 
diagnosis and treatment of its high-grade precursors, cervical 
intraepithelial neoplasia (CIN) 2 and CIN3, to prevent progression 
to invasive disease. There is now well-established evidence 
demonstrating that cervical infection with high-risk human 
papillomavirus (HPV) is the cause of cervical cancer (Walboomers 
et aU 1999), and high-risk HPV DNA (hrHPV) testing of cervical 
samples substantially improves the sensitivity for detecting relevant 
precancerous lesions compared with cytology. As well, longitudinal 
studies have demonstrated that the negative predictive value of an 
HPV DNA test for CIN3 + or cancer is substantially higher than that 
of a negative cytology (Dillner et al, 2008). The question remains as 
to whether implementation of HPV DNA testing as the primary 
screen as part of a centralised cervical cancer screening programme 
offers better detection of precancerous lesions, and will thereby 
ultimately reduce cancer morbidity and mortality, compared with 
cytology. 
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Two large European trials have explored the impact of primary 
hrHPV testing vs cytology in the control arms on incidence of CIN2 + 
or CIN3 + (Cuzick et al, 2008; Leinonen et al, 2009; Anttila et al, 2010; 
Ronco et al, 2010). The HPV FOCAL study is the first North American 
randomised controlled trial comparing HPV testing vs liquid-based 
cytology (LBC) Pap tests as the primary screen for cervical cancer 
(Ogilvie et al, 2010). Based in British Columbia, Canada, HPV FOCAL 
aims to establish the efficacy of HPV DNA testing as a primary 
screening test with a screening interval of 4 years, in a population of 
women eligible for screening in a Canadian organised screening 
programme. In this paper, baseline findings for Round 1 screening 
results on women recruited before January, 2011 are presented. 

MATERIALS AND METHODS 
Study design 

Study methodology, including description of the trial design, 
inclusion and exclusion criteria, interventions, outcomes, sample 
size calculations and randomisation procedures are detailed 
elsewhere. Briefly, HPV FOCAL is a three-arm, randomised 
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controlled trial (Figure 1) (Ogilvie et al 9 2010) and enrolment 
commenced in January 2008: 

Control arm Liquid-based cytology at entry and again at 2 years: 
^low-grade squamous intraepithelial lesion (LSIL) cases referred 
to colposcopy; atypical squamous cells of unknown significance 
(ASC-US) cases are triaged with hrHPV testing and those hrHPV 
negative recalled at 12 months with LBC, those hrHPV positive 
referred to colposcopy. Exit at 4 years with LBC and hrHPV and 
referred to colposcopy if positive on either test. 

Intervention arm High-risk HPV at entry with LBC triage of 
hrHPV positives; immediate referral to colposcopy if LBC positive. 
If hrHPV positive/LBC negative, recalled at 12 months for hrHPV 
and LBC testing with referral to colposcopy if positive on either. 
Exit at 4 years with hrHPV and LBC with referral to colposcopy if 
positive on either test. 

Safety check arm High-risk HPV at entry with LBC triage of 
hrHPV positives: immediate referral to colposcopy if LBC positive. 
If hrHPV positive/LBC negative, recalled at 12 months for hrHPV 
and LBC testing with referral to colposcopy if positive on either. 
Exit at 2 years with LBC: ASC-US cases are triaged with hrHPV 
testing. 

Although detailed in an earlier publication (Ogilvie et al, 2010), 
there have been slight revisions in the trial protocol since that 



time. Recruitment to the safety arm ceased in December 2010 and 
randomisation has continued to the remaining two arms. In the 
original version of the trial protocol, when women in the Safety 
and Intervention arms were hrHPV positive/LBC negative at 
baseline, they were initially recalled for hrHPV and LBC at 6 
months and if ^ ASC-US (regardless of hrHPV result) referred to 
colposcopy at this 6-month visit. This 6-month visit was 
eliminated from the protocol in March 2010 and women were 
recalled at 12 months. For the purposes of this paper, referral rates 
and results are combined for 6- and 12-month visit. In addition, as 
women in the Safety and Intervention arms are identically 
managed at baseline and initial follow-up, the results for both of 
these arms have been combined and referred to as the C HPV arm'. 



Study population and recruitment 

Cervical cancer screening and follow-up in British Columbia is 
operated through a single organised screening registry, including a 
provincial cytology laboratory where cervical screens in the 
province are received and processed, and a coordinated colpo- 
scopy programme. Screening history data for all women in the 
province is maintained in one central provincial database. Women 
aged 25 to 65 who participate in the provincial programme, and 
receive care from a trial collaborating family physician (CFP) are 
eligible to participate in the trial. Eligible women in the CFP 
practices are sent a centrally generated invitation letter from the 



Potentially eligible condidates 
selected through CCSP database (CGI) 
women sent invite letters: 44099 



Identified & consented by 
collaborating family physician (CFP) 
(NOT sent an invite letter): 4494 



Excluded (after letters sent): 29832 
dose not meet inclusion criteria: 475 
declined participation: 5271 
no response: 24086 



Excluded (after sample 
received at lab from CFP) 
does not meet inclusion 
criteria: 113 



N= 14267 
I 



N= 4381 



Randomize into HPV 
FOCAL trial: 18648 



Control arm 
sample received 
testing N =6154 



Safety arm 
sample received 
testing N= 6215 



Intervention arm 
sample received 
testing N = 6279 



Control arm 
A/=6154 



HPV arm 
N= 12494 



Figure I Recruitment to the HPV FOCAL Study. 
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CFP office as they approach their scheduled rescreening date 
(typically 2 years after last screen). Women not receiving an 
invitation letter but who are participants in the provincial 
screening programme and eligible to participate in the trial may 
be identified by the CFP. In British Columbia, family practices are 
not rostered and women may receive medical services from 
multiple family practitioners. 

Collaborating family physicians and participants are initially 
blinded to study arm allocation. If the screening results are hrHPV 
and/or cytology positive, the results are communicated to the CFP 
along with the recommended follow-up. Negative baseline results 
are reported as 'no abnormality detected', and clinicians are 
advised that follow-up recommendations will be communicated to 
them in 2 years, to preserve randomisation allocation. 

Screening tests 

The study sample is placed in a ThinPrep PreservCyt vial (Hologic 
Inc, Bedford, MA, USA) and is used for all the HPV FOCAL trial 
testing. Study arm randomisation occurred at the time of sample 
receipt by the laboratory. For those allocated to the hrHPV-testing 
arms, an aliquot is removed and processed using the Qiagen 
sample conversion kit, and tested using the Digene Hybrid Capture 
2 (HC2) assay (Qiagen, Mississauga ON, USA). LBC testing is 
performed on the ThinPrep 2000 Processor. The HC2 positive 
cutoff value is ^1.0 (signal/cutoff ratio). The HC2-negative cutoff 
value is <1.0s/co. The raw data relative light unit signal is 
captured but not reported. All testing is carried out according to 
the manufacturers' recommendations. Cytological evaluation and 
reporting follow the Bethesda classification system (Solomon et al, 
2002). Cytotechnologists and pathologists interpreting LBC are 
aware of the sample's inclusion in the study and of the preceding 
result for reflex tests, for example, when hrHPV positives are 
reflexed to LBC. 

Colposcopy and histology 

Women with screening results of ^ LSIL, ASC-US/hrHPV positive 
or with persistent hrHPV positive were referred to colposcopy. All 
colposcopy examinations and management were performed using 
standard provincial guidelines at two study colposcopy clinics 
(Vancouver and Victoria). For the purposes of the trial, biopsies 
are required on all colpscopic procedures. Colposcopists were 
aware of cytology and hrHPV results to mirror the real-world 
management of lesions, and each participant referred to colpo- 
scopy received either a directed biopsy for lesions or endocervical 
curettage for histological analysis if no lesion seen. Histopatholo- 
gical interpretation of biopsies is conducted at two laboratories by 
study pathologists who are blinded to the screening results that led 
the patient to colposcopy. 

Ethical issues 

This study is being conducted in accordance with the Ethical 
Conduct for Research Involving Humans Tri- Council Policy 
Statement (http://www.pre.ethics.gc.ca/eng/policy-politique/initia 
tives/tcps2-eptc2/Default/). Ethics approval has been obtained 
from appropriate local research ethics boards. International 
Standard Randomized Controlled Trial Number Register is 
ISRCTN79347302. 

Statistical analysis 

The analysis was based upon women recruited before January 201 1 
and reports results on the first round of screening. The data from 
the safety and intervention arms have been combined, because the 
first-round testing in the two arms is identical. 'Baseline screen' 
relates to the results of the first testing, including triage (Figures 2 



and 3). 'Subsequent screen' relates to the testing and results for 
women who were recommended for subsequent testing at 12 
months. 'Overall screen' relates to combined baseline screen and 
subsequent screen results. Detection rates were calculated from the 
number of screen-detected cervical lesions divided by the total 
number of women tested. Overall detection rates were calculated 
from the number of screen- detected cervical lesions per woman at 
both baseline and subsequent testing. Colposcopy referral rates 
were calculated in the same manner as detection rates. Not all 
women included in this analysis had received recommended 
colposcopy or 12-month subsequent testing, as the trial is still 
proceeding. In these cases, data were treated as being missing-at- 
random and rates were based upon available results. A Jack Knife 
approach was used to calculate rates and confidence intervals for 
the binomial count data and bootstrap simulation was used to 
determine 95% confidence intervals for the detection rate ratios 
and the number needed to treat. Chi-square testing was used to 
compare categorical demographic data and proportions are tested 
using a Z-test for proportions. 

RESULTS 

By 10 January 2011, the 167 CFPs sent out 44 099 invitations to 
eligible patients and reminders were sent 4 weeks after the first 
invitation. In addition, CFPs invited women who met eligibility 
criteria and presented for cervical cancer screening at their offices 
to participate in the study. From these two recruitment routes, 
18 648 women were randomised in the study, 5271 formally 
declined participation, 475 did not meet inclusion criteria and 
24 086 did not respond to the invitation letter for a total of 29 832 
excluded. Of the 18 648 women in the provincial screening 
programme randomised into the trial, 4381 were identified by 
the CFP and 14 267 were centrally generated from the BC Cancer 
Agency through the invitation letter process. In all, 6154 were 
randomised to the control arm and 12 494 to the HPV arms 
(intervention and safety check) (Figure 1). 

The mean age of trial participants was 46, 47% had a university 
degree, 37% had ever smoked, 56% reported five or fewer lifetime 
male sexual partners and most described their cultural background 
as British (56%), followed by other European (44%). Trial arms 
were balanced on age, education, ethnic status, smoking and 
number of partners (Table 1). 

Of the 6115 women in the control arm who have completed 
baseline testing, 5877 (96.1%) were cytology negative (Figure 2). In 
all, 42 out of 63 (66.6%) women with ASC-US were hrHPV 
negative, and were advised to return for subsequent testing in 12 
months. All other women with abnormal cytology were referred to 
colposcopy, resulting in a baseline screen referral rate of 32.1/1000 
(Table 2). The baseline detection rate in the control arm was 11.0/ 
1000 for CIN2+ and 5.0/1000 for CIN3 + (Table 2). For the 37 
ASC-US/hrHPV-negative women for whom subsequent testing had 
been performed, 31 (83.7%) were cytology negative and returned 
to regular screening. The remaining six were cytology positive at 
an ASC-US threshold, and attended colposcopy. Of these, one 
woman had CIN1 and the remainder had normal pathology results. 
The overall colposcopy referral rate in the control arm increased 
slightly after subsequent testing to 33.2/1000 but the CIN2/CIN3- 
detection rate was essentially unchanged after the subsequent 
screening in the control arm. 

Of the 12 472 women who completed baseline screening in the 
HPV arm, 11 463 (91.9%) women were hrHPV negative (Figure 3). 
A total of 648 out of 1009 (64.2%) hrHPV-positive women had 
normal cytology, and they were recommended for subsequent 
testing at 12 months. The baseline colposcopy referral rate in the 
HPV arm was 28.9/1000 (95%CI 26.0, 31.9), similar to the baseline 
colposcopy referral rate in the control arm (Table 2). The baseline 
CIN2+ rate was 9.2/1000 (95%CI; 7.4, 10.9) and the baseline 
CIN3+ rate was 4.8/1000 (95%CI 3.6, 6.1) for the HPV arm 
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Initial cytology 


6154 
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Incomplete 39 



Initial cytology 

Complete 
6115(99.3%) 



Persistent unsatisfactory 
Recommend colposcopy 
7(0.1%) 



^ LSIL 
168 (2.7%) 



Colposcopy 



ASC-US 
63(1.0%) 



Cytology negative 
5877 (96.1%) 



Repeat cytology 
In 24 months 



Reflex HPV testing 



Colposcopy 
Recommended 196 
Received 185 (94.1%) 



HPV 
positive 



T 



Reflex HPV testing 
HPV positive 21 (33.3%) 
HPV negative 42 (66.6%) 



HPV negative 



I 









Follow-up cytology at 






12 months 






Recommended 38 




Follow-up cytology 


Received 37 (97.3%) 


► 


Incomplete 1 



Unsatisfactory 
recommend 
colposcopy 0 



> LSIL 
3 (8.1%) 



ASC-US 
3(8.1%) 



Cytology negative 
31 (81.6%) 



Colposcopy 



Colposcopy 
Recommended 6 
Received 5 



Figure 2 Trial Profile HPV FOCAL - Control Arm. ^ LSIL: low-grade squamous intraepithelial lesion or higher, including atypia. 



(Table 2). To date, there are results for 380 of the 648 women 
recommended for subsequent testing with both hrHPV and LBC 
following a baseline hrHPV-positive/cytology-negative result. 
Women who were either ^ASC-US or hrHPV positive in the 
subsequent round were referred to colposcopy. Only four of the 
cytology-positive women in subsequent were hrHPV negative, 
whereas 125 cytology-negative women were hrHPV positive. In the 
subsequent round of testing, the adjusted colposcopy referral rate 
was substantially higher, at 544.7/1000 (95%CI; 494.5, 594.9) and 
the CIN2+ detection rate in the subsequent round was also 
substantially increased at 244.1/1000 (95%CI; 168.8, 319.4) and 
110.2/1000 (95%CI; 55.3, 165.1) for CIN3 + . In the HPV arm, the 
overall detection rates increased from the baseline screening to 
16.1/1000 (95%CI 13.2, 18.9) for CIN2 + and to 8.0/1000 (95%CI; 
5.9, 10.0) for CIN3 + . 



The positive predictive value for the HPV arms was initially 
31.6% (95%CI: 26.6; 36.6) for CIN2 + and 16.7% (95%CI: 12.7; 
20.7) for CIN3 + (Table 2). Overall, the positive predictive value 
for the HPV arm dropped slightly to 28.1% (95%CI: 23.6, 32.6) for 
CIN2+ and 13.9% (95%CI: 10.5, 17.3) for CIN3 + , after 
persistently hrHPV-positive women were referred for colposcopy 
after the subsequent testing round. 



DISCUSSION 

In this paper, the interim findings of Round 1 for over 18 000 
women of a primary HPV screening trial based within an 
organised cervical screening programme in Canada are presented. 
At baseline screening, the CIN2 + detection rates were similar in 
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j: 



HPV positive 
1009 (8.1%) 



HPV negative 
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Exit screen with LBC at 24 
months (Safety arm). Exit screen 
with LBC & HPV testing at 
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Reflex cytology 



Persistent unsatisfactory 
Recommend colposcopy 
1 (0.1%) 



> LSIL 
269 (26.7%) 



ASC-US 
91 (9.0%) 



Negative 
648 (64.2%) 



Colposcopy 



Colposcopy 
Recommended 361 
Received 340 (94.1%) 



Repeat HPV and cytology 
testing in 6-12 months 



Follow up HPV and cytology testing 
Recommended 648 
Received 402 (62.0%) 



HPV positive 
Cytology negative 
125 (31.1%) 



HPV positive 
Cytology positive 
78 (19.4%) 



Follow-up HPV 
Incomplete 22 



HPV negative 
Cytology positive 
4(1.0%) 



1 



HPV negative 
Cytology negative 
173 (43.0%) 



Colposcopy 
Recommended 207 
Received 134 



Figure 3 Trial profile HPV FOCAL - 
including atypia. 



HPV arm (safety and intervention arm combined). ^ LSI L: low-grade squamous intraepithelial lesion or higher, 



the cytology and HPV arms. However, after subsequent screening 
with the recommended reflex testing for women who were either 
persistently hrHPV positive or persistently ASC-US positive, 
women randomised to the HPV arms had increased CIN2 + 
detection compared with women randomised to the cytology arm. 



In contrast, the CIN2 + detection rate remained unchanged after 
subsequent testing of persistently ASC-US-positive women in the 
cytology arm. 

The potential benefits of using the detection of hrHPV DNA for 
primary cervical cancer screening are increasingly apparent. 
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Table 



Sociodemographic and lifestyle characteristics of HPV FOCAL participants by study arm 
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Arms 





HPV (%) 


Control (%) 


Total (%) 


P-value 


Acre* arr\\ n/P/nrc 1 








0.9068 


25-29 


732 (7%) 


361 (7.1%) 


1093 (7%) 




30-34 


946 (9.1%) 


491 (9.6%) 


1437 (9.3%) 




35-39 


1452 (14%) 


680 (13.3%) 


2132 (13.7%) 




40-44 


1677 (16.1%) 


829 (16.2%) 


2506 (16.2%) 




45-49 


1784 (17.2%) 


875 (17.1%) 


2659 (17.1%) 




50-54 


1563 (15%) 


785 (15.4%) 


2348 (15.1%) 




55-59 


1287 (12.4%) 


640 (12.5%) 


1927 (12.4%) 




60-65 


953 (9.2%) 


452 (8.8%) 


1405 (9.1%) 




Total 


10 394 


51 13 


15 507 




Cultural group* 










Aboriginal/Black 


339 (3.3%) 


1 83 (3.6%) 


522 (3.4%) 


0.31 10 


British 


5813 (56.2%) 


2809 (55.2%) 


8622 (55.9%) 


0.2376 


Chinese 


1241 (12.0%) 


607 (1 1.9%) 


1848 (12.0%) 


0.8986 


Southeast Asian 


62 (0.6%) 


33 (0.6%) 


95 (0.6%) 


0.7180 


(ithpr Pi irnnp^n 
V_y|_l Id l_UI LJUCcll 1 


4S A 1 (44 \ %) 

UU 1 III. 1 / O J 


777C. (AAJo/\ 

Z.Z./ _) III./ /OJ 


£Q"3£ (AA 1.%) 


0.4759 


Other 


1 125 (10.9%) 


573 (1 1.3%) 


1698 (1 1.0%) 


0.4774 


F Hi \c yitinnni n/efnn/ 
LUULUUU/ lUt i lloLUiy 








0.96 18 


Elementary/incomplete high school 


220 (2.1%) 


101 (2%) 


321 (2.1%) 




High school (complete) 


1476 (14.4%) 


725 (14.3%) 


2201 (14.3%) 




Trade certificate/college 


2991 (29.1%) 


1494 (29.5%) 


4485 (29.2%) 




University (incomplete) 


741 (7.2%) 


359 (7.1%) 


1 100 (7.2%) 




University graduate or higher 


4854 (47.2%) 


2387 (47.1%) 


7241 (47.2%) 




Total 


10 282 


5066 


15 348 




Smoked regularly (ever) 


3701 (36.4%) 


1897 (37.9%) 


5598 (36.9%) 


0.0844 


Total 


1 0 1 55 


5007 


1 5 1 62 




Lifetime no. of male sexual partners (N = 1 51 63) 








0.1571 


0 


36 (0.4%) 


10 (0.2%) 


46 (0.3%) 




1 


2177 (21.4%) 


1113 (22.2%) 


3290 (21.7%) 




2-5 


3447 (33.9%) 


1 703 (34%) 


5 1 50 (34%) 




6-10 


2371 (23.3%) 


1095 (21.9%) 


3466 (22.9%) 




1 1-50 


1992 (19.6%) 


1007 (20.1%) 


2999 (19.8%) 




51 + 


133 (1.3%) 


79 (1.6%) 


212 (1.4%) 




Total 


10156 


5007 


15163 





Abbreviation: HPV = human papillomavirus. P-values for age, education history and sexual partners are calculated using a Chi-square test. P-values for smoked ever and ethnicity 
are calculated using a Z-test for proportions. a Cultural groups are not mutually exclusive. 



However, the high rate of insignificant HPV infections, especially 
in women under the age of 35 years, has been an impediment to its 
potential use, so exploring the ability to improve the specificity of 
hrHPV testing is a crucial step for successful implementation of 
HPV-based cervical cancer screening (Ronco et al, 2006). In this 
study, preliminary results indicate that use of cytology triage 
reduces the number of women who would potentially be referred 
to colposcopy on the basis of a single hrHPV test. The rates of 
referral to colposcopy at baseline testing were similar in the HPV 
and control arms and, as both arms have abnormal cytology, this 
suggests that similar women are being referred in each arm. 
Results from the baseline screen of the first round demonstrate 
that is what happens, with disease detection rates being similar in 
both arms. However, re-testing of hrHPV-positive women at up to 
12 months after baseline screening restores sensitivity, while still 
managing to control specificity by providing an opportunity for 
insignificant hrHPV infections to regress. There is the possibility 
to further increase specificity by extending the re-testing interval 
for hrHPV-positive/cytology-negative women to 24 months with 
little potential for disease progression. This may offer a similar 
disease detection rate to subsequent testing at 12 months, but 
could decrease unnecessary colposcopies in women by providing 
more time for transient hrHPV infections to resolve. 



In British Columbia, screening participation is not delivered 
through a population-based invitation framework but relies on 
physician guidelines and communication between the laboratory 
and practitioner. Over the past decade, family physician avail- 
ability and practices have altered and episode-based care has 
become more common. In addition, women may seek care from 
multiple sources. Ethical guidelines in Canada require that all 
women actively consent to participate in the trial, and privacy laws 
limit direct contact to potential participants for research purposes, 
that is, invitation letters must come from family physicians willing 
to participate in the trial. Thus, although 44 000 invitations were 
sent out by CFPs, the study centre is unable to directly confirm 
what proportion of women actually received, reviewed and 
understood their invitation letter. Consequently, this could impact 
on the representativeness and overall disease risk of women who 
participate in the trial compared with women who participate in 
cervical cancer screening in British Columbia. It is certainly 
accepted that the complex nature of consent required for 
randomised trials impacts on the general representativeness 
of participants compared with the overall population, which 
could impact on overall risk for disease equally in both arms. 
However, the fundamental question for this study remains the 
relative effectiveness of the two screening tools, and given 
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Table 2 Referral rates, CIN2 + /CIN3+ detection rates and positive 
predictive values by trial arm in round I of screening 



Referral rotes per 1 000 tested 
Round I baseline colposcopy 
Recommended for follow-up 
Round I follow-up colposcopy 
Round I overall colposcopy 



CIN2 + /CIN3 + detection rotes per 1 000 tested 



HPV arm 
(95%CI) 



28.9 (26.0, 3 1 .9) 
52.0 (48.1, 55.9) 
544.7 (494.5, 594.9) 
57.2 (52.8, 61.7) 



Round I baseline CIN2 + 
Round I baseline CIN3 + 
Round I subsequent CIN2 + 
Round I subsequent CIN3 + 
Round I overall CIN2 + 
Round I overall CIN3 + 

Positive predictive value 
Baseline CIN2 + 
Baseline CIN3 + 
Subsequent CIN2 + 
Subsequent CIN3 + 
Overall CIN2 + 
Overall CIN3 + 



9.2 (7.4, 10.9) 

4.8 (3.6, 6.1) 
244.1 (168.8, 319.4) 
I 10.2 (55.3, 165.1) 
16.1 (13.2, 18.9) 

8.0 (5.9, 10.0) 



31.6% (26.6, 36.6) 
16.7% (12.7, 20.7) 
24.4% (16.9, 31.9) 
I 1.0% (5.5, 16.5) 
28.1% (23.6, 32.6) 
13.9 (10.5, 17.3) 



Control arm 
(95%CI) 



32.1 (27.6, 36.5) 
6.9 (4.8, 8.9) 

1 62.2 (40. 1 ,284.2) 

33.2 (28.7, 37.7) 



I 1.0 (8.3.13.7) 
5.0 (3.1, 6.8) 
0.0 (0.0, 489.9) 
0.0 (0.0, 489.9) 

I 1 .0 (8.3, 1 3.7) 
5.0 (3.1, 6.8) 



34.3% (27.3, 41.2) 
15.5% (10.2, 20.8) 
0% (0.0, 49.0) 
0% (0.0, 49.0) 
33.1% (26.3, 39.9) 
15.0% (9.8, 20.1) 



Abbreviations: CI = confidence interval; ON = cervical intraepithelial neoplasia; 
HPV = human papillomavirus; PPV = positive predictive value. 

the quality of the trial design, we believe the validity of our 
findings are maintained. 

One of the significant concerns with the use of hrHPV testing for 
primary cervical screening is the increased use of colposcopy 
services for women who are hrHPV positive. This is a particular 
concern, both from a systems perspective, with increased cost and 
unnecessary use of colposcopy, and from an individual perspec- 
tive, because of the unintended negative consequences of ablative 
treatment on future fertility and reproductive outcomes (Kyrgiou 
et al, 2006). Thus, the careful monitoring of colposcopy referral 
patterns in each arm is essential. In British Columbia, because 
there is a highly standardised colposcopy programme, this 
facilitates standardised measurement, with reasonable confidence, 
the impact of the actual screening tool (hrHPV vs cytology) on 
referral patterns to colposcopy. Colposcopy referral rates were 
similar in both the HPV and control arm at baseline screening, but 
as a result of the follow-up of hrHPV-positive/cytology-negative 
women, the colposcopy referral rate increased substantially 
overall. 

Although LBC was initially promoted as offering improved 
sensitivity and disease detection compared with conventional 
cytology, this has not been consistently supported by the published 
literature (Ronco et al, 2007; Siebers et al, 2009). Nonetheless, LBC 
collection is widely used, and offers an important advantage as it 
supports both hrHPV DNA testing and cytology from a single 
sample. Authors have noted that one reason for reluctance to 
switch to hrHPV screening may be that the previous clinical trials 
comparing hrHPV testing and cytology used conventional Pap 
smears, as opposed to LBC, and thus the benefits of HPV testing 



may have been over-estimated (Castle, 2010). The HPV FOCAL 
study offers an important opportunity to compare hrHPV testing 
against LBC, and will help to inform this important discussion. 
Liquid-based cytology also offers other benefits compared with 
conventional smears for HPV-based primary cervical cancer 
screening. Women can simply have one specimen taken, and 
reflex testing can be done on the specimens, avoiding the need for 
either a repeat visit or dual specimen collection. In addition, 
liquid-based specimens could provide opportunities for other 
testing, such as cervical cancer biomarkers and sexually trans- 
mitted infections. 

The HPV FOCAL study has particular methodological strengths 
that warrant consideration and position the study to offer key 
guidance for cervical cancer screening recommendations. This 
study is based in British Columbia, where cervical cancer 
screening, follow-up and care are all organised through one 
centralised provincial agency, the BC Cancer Agency. All Pap 
smears are read at one centralised laboratory, with high-quality 
assurance and standardised cytology interpretation and recom- 
mendations for care. The HPV FOCAL participants are drawn from 
a broad base of family practices. For HPV FOCAL, all colposcopies 
are conducted at BC Cancer Agency referral centres, and 
colposcopy care is founded in well-established care protocols, 
offering even further standardisation and minimising heterogene- 
ity in colposcopy interpretation, recommendations and manage- 
ment for all participants in the HPV FOCAL trial. Finally, all 
histological specimens are analysed at two pathology sites, both of 
which are experienced cancer referral centres in the province. 
Pathologists are blinded to the screening results at the time of 
interpretation of histology specimens. The highly organised nature 
of screening and post-screening disease diagnosis and manage- 
ment in British Columbia are a particular strength of HPV FOCAL. 
Recommendations were made for future cervical cancer screen- 
ing trials to ensure similar delivery of colposcopy, and the 
HPV FOCAL trial has achieved this owing to the organisational 
structure of cervical cancer screening in British Columbia 
(Whitlock et al, 2011). 

The protocol of HPV FOCAL is closely aligned with proposed 
EUROGIN screening algorithm, which outlines the future of 
cervical cancer screening for developed countries (Franco and 
Cuzick, 2008; Franceschi et al, 2009). The HPV FOCAL study 
is well positioned to determine the utility of this proposed 
approach and to provide evidence for cervical cancer screening 
guidelines internationally, and further data from completed Round 
1 and Round 2 of screening will validate the potential impact of 
hrhPV on cervical cancer prevention in organised screening 
programs. 
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